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[57] ABSTRACT
The hose clamp for fire hoses on hose couplings com-

prises a nipple whereon the hose end is pushed. The

hose end is pressed on the nipple via a radially resil-
iently compressible clamping sleeve by means of a
clamping element against the outer surface of the nip-
ple. The clamping sleeve comprises a conical outer face
and the clamping element a conical inner face cooperat-
ing therewith. The clamping element consists of two

generally semicylindrical clamping shells which are

braced against each other at their peripheral ends by
clamping screws which extend approximately tangen-
tially through the wall thickness of the clamping shells.
The nipple comprises an encircling annular collar
which forms a radial abutment face for the hose end and
the clamping sleeve. The conical inner face of each -
clamping shell adjoins at the end of its large diameter a
radially inwardly directed collar which lies axially out-
side the region of the clamping zone and which engages
behind the annular collar of the nipple and through the
enlarged wall thickness of which at least one of the

clamping screws extends.

8 Claims, 2 Drawing Sheets
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1
HOSE CLAMP

BACKGROUND OF INVENTION

This invention relates to a hose clamp, in particular to
a hose clamp for fire hoses on hose couplings. In hose

clamps of this kind the hose end pushed onto an axially -

extending nipple is pressed via a radially resiliently
compressible clamping sleeve by means of a clamping

element against the outer surface of the nipple. The

clamping sleeve has a conical outer surface and the
clamping element has a conical inner surface cooperat-
ing with the outer surface.

Such a hose clamp is known from German utility

model No. 7,509,675. In this hose clamp the clamping

element consists of a clamping ring which is tightened

by axial clamping screws against a flange. Since the
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clamping screws are disposed at the outer periphery of

the clamping ring the result is a large outer diameter of
the hose clamp which can obstruct the handling of a fire
hose by the hose clamp getting stuck on obstructions. In
another type of hose clamp disclosed in U.S. Pat. No.
4,139,224, the hose end is clamped on the nipple without
- interposition of a clamping sleeve and by a clamping
ring which is divided diametrically into two clamping
shells which are radially braced against each other by
clamping screws. These clamping screws must however
be given relatively large dimensions to ensure that the
clamping ring is secured both in the radial direction and
in the axial direction on the clamp connecting piece.
The clamping ring formed from the two clamping
shells, for accommodation of the clamping screws, must
therefore have a relatively large outer diameter and this
makes the clamp bulky and makes handling the hose
more difficult, due particularly to it becoming caught
on obstacles. |

OBJECTS OF THE INVENTION

A primary object of the invention is to provide an
improved hose clamp permitting easy handling of a fire
hose equipped with one or more of such hose clamps.

A further object of the invention is to provide an
improved hose clamp the outer periphery of which can
be made cylindrical and in diameter almost of the same
size as the neck diameter of the hose coupling so that
the hose with the hose coupling during handling has less
tendency to get stuck on projecting parapets, edges,
walls or the like.

SUMMARY OF THE INVENTION

The hose clamp of the present invention has an axi-
ally extending nipple adapted to receive an end of a
hose, a radially resiliently compressible clamping sleeve
at least partially surrounding the hose end pushed onto
the outer surface of the nipple and a pair of generally
semicylindrical clamping shells. The clamping shells
surround the clamping sleeve and are braced against
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inner surface. The radially inwardly directed collar
engages behind the annular collar of the nipple on its
axial side opposite to that forming the radial abutment
face thereof, and the radially inwardly directed collar
has an increased wall thickness wherethrough the
clamping screws extend.

The invention utilizes the fact that near the end of the
conical inner face of the clamping element which has
the larger diameter an increased wall thickness is avail-
able without enlarging the outer diameter for accom-
modating the clamping screw which passes approxi-
mately tangentially through the wall thickness. Instead

of a continuous clamping ring which must be clamped

in the axial direction against a flange or the like a clamp-
ing element divided into two clamping shells can there- -
fore be used. The clamping shells braced against each
other by the clamping screws combine to form a clamp-
ing ring with smooth cylindrical outer surface whose
outer diameter can be appreciably smaller than the
outer diameter of the hose coupling members. This
provides apart from a reduced outer diameter also a
saving of material and weight.

~ In the hose clamp according to the invention the
clamping screws are only subjected to a radial stress
because the axial securing is effected by the inwardly

‘projecting radial collar of the clamping shells engaging

behind the annular collar of the nipple and being se-
cured by the latter in the axial direction. The clamping
screws can therefore be made with relatively small
dimensions so that the wall thickness of the clamping
shells can be made correspondingly small. A further
particular feature of the hose clamp according to the
invention resides however in that the clamping screws
are disposed in the radially inwardly directed collar
which 1s located in the axial direction outside the hose
clamp zone. In this region there is a greater radial

- height available for the wall thickness of the collar so
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each other and against said clamping sleeve by clamp-

ing screws extending at least approximately tangentially
through the wall thickness of the clamping shells at the
peripheral ends thereof. The clamping sleeve has a coni-
cal outer surface and said clamping shells define a coni-
cal inner surface adapted to cooperate with the outer
surface of the clamping sleeve. The nipple has an encir-
cling annular collar forming a radial abutment face for
the hose end and for the clamping sleeve. The clamping
shells define a radially inwardly directed collar on their
end adjacent to the large diameter base of their conical

60

that relatively thick clamping screws can be accommo-

dated within the wall thickness without having to in-

crease the overall outer diameter of the hose clamp.
In the assembly of the hose clamp according to the

invention the two clamping shells are only moved in-
wardly in the radial direction by tightening of the

clamping screws whilst in the hose clamp known from

German utility model No. 7,509,675 an axial movement
of the clamp ring occurs. In the hose clamp according -
to the invention simpliﬁcation of the clamping sleeve is
therefore possible in that it is not sht in V shape but
simply diagonally. |
According to a first embodiment of the invention
only one pair of clamping screws is provided which are
disposed at the axial end of the clamping shells which
corresponds to the smaller diameter of the conical inner
face. According to a second embodiment two pairs of
clamping screws are provided of which the second
additional pair is disposed in the radially inwardly di-
rected collar. The clamping screws therefore act on.
both axial ends of the clamping shells. Since in the re-
gion of the radially inwardly directed collar of the
clamping shells a greater wall thickness is available than

~ at the opposite axial end, in advantageous manner
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clamping screws are used there with a greater diameter
than at the other opposite axial end.

According to a further development of the two em-
bodiments of the invention the radially inwardly di-
rected collar is extended in the axial direction and at one
of the two clamping shells at the axial end of said collar



3 |
forming the corresponding end of the clamping shell a
pair of pressure screws is arranged parallel to the
clamping screws and axially spaced therefrom and bear
with the end face of their inner end in each case on a
counter face of the other clamping shell. By this combi-
nation of clamping screws with these adjacent pressure
screws on tightening the clamping screws a bending
moment is generated such that the clamping shells are
moved inwardly in radial direction at their end facing
the hose. The clamping screws also prevent a mouth-
like opening of the two clamplng shells at their end

facing the hose.
The hose clamp according to the invention 1s particu-

larly suitable for all common types of hose couplings, in
‘particular threaded couplings and Storz couplings.

A particular advantage of the invention resides in that
by the encircling annular collar of the clamp connecting
piece which prevents an axial movement of the two
clamping shells, on increasing water pressure and with
joint axial movement of the hose end and clamping
- sleeve by cooperation of the two conical faces the hose
end is additionally and automatically pressed onto the
outer surface of the nipple. A high pressure resistance 1s

14,738,475
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therefore achieved particularly when in accordance

~with a further advantageous embodiment the outer
- surface of the nipple is made cylindrical throughout 1n
" contrast to the conventional construction with encir-
cling ribs, which make production more difficult and
more expensive. The continuous smooth form of the
~nipple improves the sealing properties in so far as on the
~inner face of the clamping sleeve a large number of
relatively fine encircling ribs or teeth can be disposed
-and this increases the length of the leakage paths.
- With hose clamps according to the invention hoses of
different wall thicknesses can be used. With small hose

~wall thickness thin-walled strips of plastic or metal can

~ be placed in the two clamping shells; such strips are not
‘necessary with larger hose wall thicknesses. Further
.advantages and features of the invention will become

apparent from the following description of preferred

".embodiments by reference to the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an axial section through a first embodiment
with threaded coupling; -
- FIG. 2 is a partial section of the hose clamp of FIG.

1 along the lines A-B and C-D of FIG. 1;

FIG. 3 is a partial axial section of a second embodi-
ment with dog ring coupling of Storz type;

FIG. 4 is a partial axial section of a third embodiment
~ with dog ring coupling and

FIG. §, 6 and 7 are partial sections of the embodi-
ments of FIGS. 3 and 4.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In FIG. 1 there is a hose clamp on each part of the
complete hose coupling consisting of female part 1 and
male part 2. The female part 1 comprises a tubular sec-
tion 3 which is connected by means of a spring ring 4
rotatably to a cap nut 5. The tubular section 3 is con-
nected to an axially extending nipple 6 for a hose 7. The
nipple 6 comprises a radially outwardly directed annu-
lar collar 8 which defines a cylindrical turned-down
portion 9 of the nipple 6. A clamping ring is formed by
two clamping shells 10, 10z which form a radially in-
- wardly directed collar 12 at their one axial end, said
collar being accommodated in the turned-down portion
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9. The annular collar 8 forms a radial shoulder on which
the collar 12 bears in the axial direction. The clamping
shells 10, 10a are connected together by two clamping
screws 11, 11a which are led approximately in the tan-
gential region through the wall thickness of the two
peripheral ends of the clamping shells 10, 10z and in-
serted into corresponding bores of said clamping shells,
of which the bores of the clamping shell 10a designated
by 30 have an internal thread whilst the bores of the
clamping shell 10 designated by 32 have a larger inter-
nal diameter than the external diameter of the clamping

screws 11, 11g and are provided with a step for engage-
ment of the screw head.
At a slight axial distance a from the clamping screws

11, 11a and parallel thereto, at the axial end, facing the
coupling parts, of the collar 12 extended in the axial
direction two bores 34 are disposed with internal thread
and a pressure screw 13, 13a is screwed into each of said
bores. A bore 36 in the clamping shell 10a aligns with
each of the bores 34 of the clamping shell 10. Into said
bore 36 a cylindrical bolt 38 of steel is inserted. The
pressure screws 13, 13a each bear with the end face of
their inner end on a counter face which is formed by the
end face of the bolt 38 facing them. The use of the steel
bolt 38 is expedient when for making the clamping
shells 10, 10a a relatively soft material such as alumin-
ium is used which can easily be machined and has a low
weitght.

The nipple piece 6 comprises a smooth continuous
cyhndrlcal outer surface 6a which is defined in the axial
region between the annular collar 8 and a shoulder 64 at
the front end, facing the hose 7, of the nipple 6. Onto the
outer surface 6a of the nipple 6 the end of the hose 7 is
pushed. This hose end is surrounded by a clamping
sleeve 15 which is slit in the diagonal direction at an
angle of 45° to the axis. The clamping sleeve 15 com-
prises a conical outer surface 14 which corresponds to
the conical inner surface of the clamping shells 10, 10a
which extends between the collar 12 and the front end
of the clamping shells facing the hose 7 where the
smaller diameter of the conical face is disposed. The
clamping sleeve 15 has on its inner side grooves 16
which have a rectangular cross-section and in the
clamped state press into the hose wall.

In the embodiment of the hose clamp shown in FIG.
3 said clamp is disposed on a dog ring coupling of the
Storz type. In this hose coupling a dog member 17 1s
connected by means of a spring ring 18 rotatably to the
sealing ring 20, disposed at the end face 19, of the tube
connecting piece 21 to which the nipple 6 is connected.
This embodiment is intended for large-volume hoses

‘and/or particularly high test pressures of more than 30

bar. In this embodiment the clamping shells 10, 10a are
additionally held by two clamping screws 22 which are
arranged similarly to the clamping screws 11, 11a but at
the front end of the clamping shells facing the hose.
Otherwise, this embodiment corresponds to that of
FIGS. 1and 2.

In the embodiment of FIG. 1 for clamping the hose 7
the end thereof is pushed onto the nipple 6 up to the
radial shoulder of the annular collar 8. Thereafter the
clamping sleeve 15 with its thickened end pointing
towards the radial shoulder of the annular collar 8 1s
placed on the outer surface of the hose 7. After in the
one clamping shell 10 the two pressure screws 13, 13a
have been screwed out with a slight projection of for
example 2 mm from their bores 34 the two clamping
shells 10, 10g are placed in position and connected to-
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gether by the two clamping screws 11, 11a. When this is
done the clamping shells 10, 10z move radially towards

each other. Thereafter the pressure screws 13, 13aq are

turned back, whereupon the two clamping screws 11,
11a are further tightened. By further turning out of the
pressure screws 13, 132 an additional moment is then
generated which closes the clamping sheils and subjects
the clamping screws 11, 11a to tensile stress, the divi-
sion planes of the two clamping shells 10, 10a lying

parailel to each other or coming to bear on each other,

depending on the wall thickness of the hose. The axial
spacing a between the clamping screws 11, 11aq on the
one hand and the pressure screws 13, 132 on the other
hand governs the magnitude of the moment which acts

5
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in the closing direction for a given adjustment force of 15

the pressure screws 13, 13a¢ at the front end of the
clamping shells 10, 10a facing the hose.

In the simplified embodiment of FIG. 4 the pressure
screws 13, 13a of the previously described embodiments
are omitted and the collar 12 of the clamping shells 10,
10z has a correspondingly smaller axial length. How-
ever, in this embodiment as well corresponding to the

20

- embodiment of FIG. 3 an additional clamping screw 22

is provided 1n each case at the front end of the clamping
sheils 10, 10a.
I claim:
1. A hose clamp comprising:
an axially extending nipple adapted to receive an
end of a hose, said nipple having an outer surface,
a radially resiliently compressible clamping sleeve at
least partially surrounding said hose end when said
hose end is disposed snugly about the outer surface
of said mpple,
and a pair of generally semlcylmdncal clamping
shells;
said clamping shells surrounding said clamping sleeve
and are braced against each other and against said
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clamping sieeve by clamping screws extending at

least approximately tangentially through the wall
thickness of the clamping shells at the peripheral
ends thereof, said clamping sleeve having a gener-
ally conical outer surface, said clamping shells

together having a conical inner surface adapted to

cooperate with said outer surface fo said sleeve,

said nipple having an encircling annular collar
forming a radial abutment face for abutting with
said hose end and for abutting with said clamping
sleeve, said clamping shells each including a radi-
ally inwardly directed semicylindrical collor on
one end adjacent to a larger diameter base of said
conical inner surface, said radially inwardly di-
rected collar engaging into an axially extending
cylindrical recess located behind the annular collar
of said nipple on its axial side opposite to that form-
ing said radial abutment face, and said radially
inwardly directed collar having a substantially
axial extension accommodated in said axially ex-
tending cylindrical recess, and having an increased

wall thickness wherethrough said clamping screws.
extend without projecting beyond the outer sur-

face of said collar;

wherein at least two pairs of clampmg SCrews are

provided, of which the first is disposed at the axial
end of the clamping shells which corresponds to

45

50

335

60

65

6

the smaller diameter of said conical inner face and

the second 1s disposed 1n said radlally lnwardly
directed collar. |
2. The hose clamp according to claim 1, wherein the
clamping sleeve is diagonally slit.
3. The hose clamp according to claim 1, wherein said-
clamping screws disposed in said radially inwardly

‘directed collar have a greater diameter than the clamp-

ing screws of the first pair.

4. The hose clamp according to claim 1, wherein said
nipple has a threaded end adapted to serve as a threaded
hose coupling.

5. The hose clamp according to claim l wherein sald
nipple has an end provided with a hook ring coupling.

6. The hose coupling according to claim 1, wherein
said nipple comprises a smooth cylindrical outer surface
between said abutment face and its end facing the hose.

- 7. A hose clamp comprising an axially extending
nipple adapted to receive an end of a hose, a radially
resiliently compressible clamping sleeve at least par-
tially surrounding said hose end pushed onto the outer
surface of said nipple, and a pair of generally semicylin-
drical clamping shells, wherein: |
said clamping shells surround said clamping sleeve
and are braced against each other and against said
clamping sleeve by clamping screws extending at
least approximately tangentially through the wall

- thickness of the clamping shells at the peripheral -
ends thereof, said clamping sleeve has a conical -
~outer surface and said clamping shells define a
conical inner surface adapted to cooperate with

- said outer surface, said nipple having an encircling

annular collar forming a radial abutment face for
said hose end and for said clamping sleeve, said
clamping shells defining a radially inwardly di-

rected collar on their end adjacent to the large -
diameter base of said conical inner surface, said
radially inwardly directed collar engaging into an
axially extending cylindrical recess located behind -
‘the annular collar of said nipple on its axial side
opposite to that forming said radial abutment face,

and said radially inwardly directed collar having a
substantially axial extension accommodated in said
axially extending cylindrical recess, and having an
increased wall thickness wherethrough said clamp-
ing screws extend without projecting beyond the
outer surface of said radially inwardly directed

collar;

said radially inwardly directed collar being extended
in the axial direction and one of said two clamping
shells having a pair of pressure screws at the axial
end of said inwardly directed collar, said pressure
screws being disposed parallel to the clamping
screws and at an axial distance therefrom, and bear-

ing with the end face of their inner ends on a
counter face of the other clamping shell. |
8. The hose clamp according to claim 7 wherein the
clamping shells are formed from relatively soft material
such as aluminium, said counter face being formed by
the end face of a bolt or pin of hard material such as
steel which is inserted into a bore of the respective

clamping shell. |
*x & % & R
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